Helicobacter pylori infection is strongly associated with polymorphonuclear cell infiltration into the gastric mucosa. ' This cellular response probably represents a primary immune defence mechanism against a microbial pathogen. However, infection with H pylori is chronic, and while neutrophils can effectively phagocytose Hpylori in vitro,2 there is little evidence that host defence mechanisms eradicate infection in vivo. Once activated, neutrophils have considerable potential for releasing proteolytic enzymes which may damage mucosal integrity. 3 Hpylori produces various factors which will attract or activate neutrophils in vitro.24-Infection with H pyloni, however, also results in increased gastric mucosal production of interleukin-8 (IL-8),8 a cytokine which is a potent activator and chemotactic agent for neutrophils.9-11 IL-8 has recently been implicated in the pathogenesis of several inflammatory or infectious conditions.'2-16 In gastritis the in vitro mucosal production of IL-8 is substantially increased in active gastritis where polymorphs infiltrate into the epithelial layer. 
BACTERIA
The type strain of H pylori NCTC 11637 (CagA/cytotoxin positive) and 10 clinical isolates were used. Six strains (G12, G17, G21, G25, G47, G50) were non-cytotoxic and four strains (G27, G32, G39, G65) were cytotoxic. Western blotting of whole cell bacterial preparations with CagA antibody positive human sera showed that the cytotoxic strains all expressed the high molecular weight CagA protein and that this protein was not expressed in the non-cytotoxic strains. Two strains of H mustelae (NCTC 12031 and NCTC 12032, both CagA/cytotoxin negative) were used as controls. Bacteria were grown on blood agar base Number 2 (Oxoid, Basingstoke, Hants) incorporating 7% fresh horse blood and harvested on day 4 into phosphate buffered saline (PBS) and used immediately.
In some experiments H pylori NCTC 11637 were heat killed (30 minutes, at 80°C), sonicated, freeze-thawed or fixed in 0'5% formalin (30 minutes). Formalin fixed bacteria were washed three times in PBS and resuspended in culture medium. Ultracentrifuged (100 000 x g for one hour) supernatant fluids of sonicated NCTC 1 1637 were also used at a concentration of 10 ,ug/ml.
BACTERIAL-EPITHELIAL CO-CULTURE EXPERIMENTS
Epithelial cells were plated into 24 well plates (ICN-Flow) at a density of 1 x 105/ml and cultured for three days to confluence (about 5 x 105/ml). Bacteria were washed in RPMI 1640 containing 10% FCS without gentamicin and resuspended at a concentration of 2-5 x 107/ml. Epithelial cells were cultured alone or with bacterial preparations for 24 hours at 37°C in a 95% air and 5% CO, humidified incubator. At the end of culture supernatant fluids were aspirated and frozen at -70°C until assayed and cell viability determined by trypan blue exclusion. No differences in epithelial cell viability in experimental and control cultures without H pylori were evident.
The carboxylic ionophore monensin (Sigma, Poole, Dorset), which has been shown to block cytoplasmic vacuolisation induced by H pylori cytotoxin,"9 was included in some experiments at concentrations of 2-10 ,ug/ml. The effect of monensin on H pylori induced IL-8 secretion was compared with IL-1,B induced IL-8 secretion.
IL-8 ELISA IL-8 concentrations in culture supernatant fluids were assayed by enzyme linked immunosorbent assay (ELISA) as described before,8 using a murine monoclonal antibody to IL-8 and a phosphatase conjugated goat anti-IL8 polyclonal antibody. Culture supernatant fluids were diluted 1 in 4 in PBS/0 1% Tween containing 1% bovine serum albumin (BSA). Concentrations of IL-8 were determined from a standard curve (62-5 pg/ml-2000 pg/ml) of recombinant IL-8 (Sandoz, Vienna, Austria). Bacterial induced IL-8 secretion was expressed as ng/ml following subtraction of background unstimulated control culture values.
IL-8-mRNA
The effects of CagA/cytotoxin positive and CagA/cytotoxin negative Hpylori on epithelial IL-8 mRNA expression in KATO-3 cells were examined. After three hours of bacterial coculture, total RNA from KATO-3 cells was extracted using RNAzolB (Biogenesis Ltd, Bournemouth). Briefly, cells were pelleted and resuspended in 1 ml RNAzolB with 0-1 ml chloroform, the phases separated, and RNA precipitated from the aqueous phase with an equal volume of isopropanol. The ethanol washed pellets were then resuspended in 20 ,ul water containing RNase inhibitor. Messenger RNA was reverse transcribed using MMLV-RT primed with oligo dTI5. The cDNA was PCR amplified for 20 cycles with primers specific for IL-8'7 and an internal control gene glyceraldehyde 3-phosphate dehydrogenase (G3PDH). To determine the ratio of IL-8 mRNA to G3PDH mRNA, 33P-dATP (Amersham, Bucks CacyA.tyotoxin neaative -s7- (fig 2, table 4) . In contrast, coculture with the CagA/cytotoxic negative strains (G25 and G50) resulted in no increase in IL-8 PCR product (fig 2, table 4 Whether the consistent association of CagA/cytotoxic H pylon strains with gastroduodenal disease is a consequence of their cytotoxicity is unclear. Serum IgG39 and mucosal IgA40 antibodies inhibit cytotoxicity in vitro, suggesting that if a similar phenomenon occurs in vivo, the cytotoxin may not be the primary virulence factor inducing mucosal damage. In the present study monensin, an inhibitor of cytotoxicity in vitro,29 reduced H pyloni induced epithelial IL-8 secretion. However, this effect could not be attributed to blocking of a specific bacterial induction mechanism as IL-1 fi induced IL-8 secretion was similarly inhibited by monesin.
The monesin induced reduction in IL-8 secretion is presumably a consequence of impairment of Golgi function and intracellular transport.4142 Ultrastructural studies (unpublished observations) have also shown that at the bacteria:cell ratio used in our study, there was minimal evidence of intracytoplasmic vacuolisation at 24 hours in the three gastric cell lines. In contrast to the cytotoxin, the function of the CagA protein is unknown. This highly immunogenic protein is located on the surface but whether it is involved in epithelial cell adhesion is currently unclear.
Further studies using mutant strains of H pylon should determine the relative roles of the CagA protein and the cytotoxin in the stimulation of gastric epithelial IL-8 production. Whilst epithelial expression of IL-8 will also be regulated by cytokines,'8 with the local production of tumour necrosis factor43 increasing expression, identification of specific H pylon components inducing epithelial IL-8, and the gastric epithelial cell receptors involved, may facilitate the development of novel gastric anti-inflammatory agents.
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